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Climate and Air Quality Co-Benefits of  

Reducing Black Carbon 

Key Messages from EPAôs  Report to Congress on Black Carbon  

and Other Recent Initiatives 



Key Messages 

üTargeted reductions in black carbon (BC) emissions can provide 

significant near-term climate benefits. 

üThe health and environmental co-benefits are very large. 

üEffective control technologies and approaches are available to 

reduce BC emissions from a number of key source categories. 

üU.S. BC emissions have been declining, and additional reductions 

are expected by 2030 due to controls on mobile diesel engines. 

üControlling direct fine particle (PM2.5) emissions from sources 

can be a highly effective air quality management strategy, with 

major public health benefits. 

üSeveral major international initiatives  

 are targeting reductions in BC, as well 

 as methane and HFCs. 
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EPAôs Report to Congress on Black Carbon 
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Å In October 2009, Congress requested that EPA conduct a 

comprehensive study on black carbon to evaluate domestic and 

international sources, and climate/health impacts 

ÅEPA completed this report on March 30, 2012 

ÅAvailable online at:  www.epa.gov/blackcarbon 

http://www.epa.gov/blackcarbon


Key Features of Black Carbon 

üStrongly light-absorbing 

üFormed by incomplete combustion of 

fossil fuels, biofuels, and biomass 

üAssociated with range of climate 

impacts: 

ÅWarming 

ÅIce/Snow melt 

ÅCloud formation/Precipitation 
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üEmitted directly into the atmosphere 

in the form of fine particles  

 (i.e., ñdirect PM2.5ò)  

üRemains in atmosphere days to weeks 

üPrincipally a regional pollutant 



Health Effects of Black Carbon 

üBC contributes to the adverse impacts on human 

health, ecosystems, and visibility associated with 

PM2.5. 

üExposures to PM2.5 are associated with a broad 

range of human health effects, including 

respiratory and cardiovascular effects and 

premature death. 

üAccording to the World Health Organization 

(WHO), indoor smoke from solid fuels is one of 

top 10 mortality risk factors globally, contributing 

to approximately 2 million deaths each year 

(mainly among women and children). 

üEmissions and ambient concentrations of directly 

emitted PM2.5 are often highest in urban areas, 

where large numbers of people live. 

 

Brick Kiln in Kathmandu  

Traditional Cookstove in India  5 



Annual Mean BC Concentrations (µg/m3) for 2005-2008 
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ü75% of global BC emissions come from Asia, 

Africa and Latin America.  

üU.S. currently accounts for approximately 8% of 

the global total, and this fraction is declining.  

üEmissions patterns and trends across regions, 

countries and sources vary significantly.  7 

Black Carbon Emissions 

üIn the U.S., BC emissions ~12% of 

all direct PM2.5 emissions nationwide. 

üMobile sources are the largest U.S. 

BC emissions category (with 93% of 

mobile source BC coming from 

diesels). 

(580 Gg) 

 



Potential Benefits of BC Mitigation 

üTargeted strategies to reduce BC emissions can be expected to provide climate 

benefits within the next several decades, and may be particularly important for 

sensitive regions such as the Arctic. 

üReductions in BC and GHGs are complementary strategies for mitigating climate 

change.  

üThe health and environmental benefits of BC 

reductions are also substantial. 

ÅAverage public health benefits of reducing 

directly emitted PM2.5 in the U.S. are estimated to 

range from $290,000 to $1.2 million per ton PM2.5 

in 2030. 

ÅGlobally, PM2.5 reductions due to BC mitigation 

measures could potentially lead to hundreds of 

thousands of avoided premature deaths each year. 
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